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DETAILED ACTION 
Rejections Based On Prior Art 

1 . The following references were relied upon for the rejections hereinbelow: 
Edvardsson et al. (6,342,869 B1 ) Miyazaki et al. (US 6,335,669 B1 ) 
Lawrence et al. (US 5,936,584) Moore et al. (US 5,666,272) 
Pennisietal. (US 5,313,365) 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 17, 24, 27, 33 and 34 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Moore et al. 

As to Claim 17, Moore et al. discloses, in Fig. 5, a microelectronic device 
including: a package 16 having an upper side and a lower side; and at least one 
microelectronic die 18 having wireless circuitry therein (col.6: 66-col.7: 12) mounted to 
the upper side of package 16; wherein the lower side of package 16 includes a plurality 
of terminals 22 to couple package 16 to a circuit board (col. 3: 47-50) and the upper side 
of package 16 includes at least one terminal 26a,b to couple the microelectronic device 
to an external antenna 56 in upper module 14 (col.4: 50-56; col.6: 65-66); an antenna 
interface circuit 54 in the upper module 14 to provide an interface between the 
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microelectronic device and an antenna 56, the antenna interface circuit 54 having at 
least one terminal 32a-d that is connected to the at least one terminal 26a-d on the 
upper side of the package. 

As to Claim 24, Moore et al. further discloses that antenna interface circuit 54 
includes at least one antenna 56 integrated therein (col.6: 55-57 and 65-66). 

As to Claim 27, Moore et al. further discloses that the plurality of terminals 22 on 
the lower side of package 16 includes a ball grid array (Fig. 5; col.4: 20-22 and 41-43). 

As to Claim 33, Moore et al. discloses, in Fig. 5: a package 16 having an upper 
side and a lower side; and at least one microelectronic die 18 having wireless circuitry 
therein (col.6: 66-col.7: 12) mounted to the upper side of package 16; wherein the lower 
side of package 16 includes a plurality of terminals 22 to couple package 16 to a circuit 
board (col.3: 47-50) and the upper side of package 16 includes at least one terminal 
26a-d to couple the microelectronic device to an external antenna 56 in upper module 
14 (col.4: 50-56; col.6: 65-66). 

As to Claim 34, Moore et al. further discloses that microelectronic die 18 has both 
digital processing circuitry and wireless transceiver circuitry located therein (col.6: 67- 
col.7: 3). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 

f 
i 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

6. Claims 1 , 2, 4 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Moore et al. in view of Lawrence et al. 

As to Claim 1: 

Moore et al. discloses an antenna interface circuit 54 to provide an interface 
between a packaged microelectronic device (die 18 and package 16) and an antenna 
56 (Fig. 5; col. 6: 55-col.7: 3), comprising: at least one electrical terminal 26a,b and 
32a,b to couple the antenna interface circuit 54 to the microelectronic device package. 

Moore et al. does not identify the components of the antenna interface circuit 54 
and, accordingly, does not teach at least one of the following on one or more 
substrates: metallization forming a power amplifier impedance transformer, metallization 
forming a low noise amplifier input matching circuit, and metallization forming a duplexer 
to couple an external transmitter and an external receiver to a common antenna. 
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As to a power amplifier impedance transformer, Lawrence et al. discloses that for 
maximum power transfer to occur between a power amplifier of the transmission signals 
driving the feed point 107 of an antenna 106, the impedances of the power amplifier and 
antenna 106 must be matched, and the impedance matching is accomplished by using 
impedance transformer circuitry (col.9: 64-col.10: 17), then the inclusion, in Moore et al., 

■ 

of an external power amplifier and amplifier impedance transformer circuitry among the 
antenna interface components 54 of external module 14, between the signal source and 
the feed point of antenna 56, for matching the impedance of the power amplifier to the 
impedance of the antenna 56 and thereby enabling maximum signal power transfer to 
the antenna 56, as taught by Lawrence et al., would have been readily recognized in the 
pertinent art of Moore et al. for ensuring reliable performance of the radiofrequency 
device 10 in Fig. 5 of Moore et al. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to include the external power amplifier and power amplifier 
impedance transformer circuitry, taught by Lawrence et al., in the external module 14 of 
Moore et al., between the microelectronic die 16 and the antenna 56 of Moore et al., 
and to which external module 14 the terminals 26a,b connect package 16, in order to 
enable maximum signal power transfer of the signals from the die to the antenna and 
thereby ensure reliable performance of the radiofrequency device of Moore et al., as 
taught by Lawrence et al. 

As to Claim 2, modified Moore et al. further discloses that at least one electrical 
terminal 32a,b is for direct connection to corresponding terminals 26a,b on a side of the 
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microelectronic device package that has a microelectronic die 18 mounted thereto (Figs. 
1 B and 5; col.3: 3-5). 

As to Claim 4, modified Moore et al. further discloses metallization forming an 
integrated antenna 56 (the antenna metallization is shown in Fig. 5). 

As to Claim 9, Moore et al. further discloses that at least one electrical terminal 
22 includes a BGA (Fig. 5; col.4: 20-22 and 41 -43). 

7. Claims 5 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Moore et al. in view of Lawrence et al., as applied to claim 1 , above, and further in view 
of Miyazaki. 

As to Claims 5 and 7: 

I. Moore et al. does not disclose that the components of the antenna interface 
circuit 54 in upper (antenna) module 14 (col.6: 55-57) also include a circuit substrate 
upon which the components are mounted, wherein said mounting substrate includes 
multiple metallization layers, including a ground plane. 

II. Miyazaki et al. discloses, in Figs. 1 and 2, a radiofrequency device comprising 
a lower module substrate 1 , on which is mounted, a microelectronic component 1 9 
having antenna interface circuitry thereon, the substrate 1 having multiple metallization 
layers to accommodate the required signal, power and ground circuitry for the operation 
of the microelectronic component 19 and the interconnection to external antenna 129 
(col.3: 45-56; col. 7: 8-30). 

III. Since both Moore et al. and Miyazaki et al. teach a module with antenna 
interface components, and since Miyazaki et al. solves the problem of providing the 
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signal, power and ground circuitry for the operation of the antenna interface circuit 
microelectronic components in a compact package by using multiple metallization layers 
in the package substrate, then use of such a multilayer circuit substrate would have 
been readily recognized in the pertinent art of Moore et al. for mounting and operating 
the antenna interface components in the upper (antenna) module. 

IV. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the upper (antenna) module of Moore et al. to 
include in the antenna interface circuit of Moore et al., a circuit substrate having multiple 
metallization layers, including a ground plane, for mounting the components comprising 
the antenna interface circuit and providing for the components the necessary signal, 
power and ground circuitry in a compact substrate for the operation of the antenna 
interface components of Moore et al., as taught in Miyazaki et al. 
8. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Moore et 
al. in view of Edvardsson et al. 

I. Moore et al. discloses that the upper (external) module 14 contains the 
antenna 56 and one or more external components 54 (i.e., an antenna interface circuit) 
for wireless communication (col.6: 55-61 and 65-66) and further discloses at least one 
terminal 26a,b on the upper side of package 16 to connect the microelectronic device to 
the (external) module 14 and the external components 54 and antenna 56 therein but 
does not specify the external components 54 and, accordingly, does not teach that the 
terminals 26a,b connect the microelectronic device to an external low noise amplifier 
input matching circuit. 
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II. Edvardsson et al. discloses an antenna connected to an RF circuit including a 
duplexer circuit 401 and a low noise amplifier 405 for amplifying the received signals 
and matching circuitry (col. 10: 33-34) for matching the power amplifier and low noise 
amplifier impedances with the antenna impedance (col. 10: 18-39; col.4: 5-16). 

III. Since modified Moore et al. teaches an antenna for receiving and emitting RF 
signals, and Edvardsson et al. also teaches an antenna for receiving and emitting RF 
signals using an RF circuit that enables both transmission (i.e., includes a power 
amplifier) and receiving (i.e., includes a low noise amplifier) of signals through the 
antenna, and Edvardsson et al. further teaches matching circuitry available for matching 
the impedances of the power and low noise amplifier components of the RF circuitry 
with the impedance of the antenna, then the use of a low noise amplifier (LNA) in the 
external antenna module of Moore et al. for amplifying the signals received from the 
antenna, and an input matching circuitry, also in the external antenna module of Moore 
et al., between the antenna and the LNA, for matching the LNA impedance to the 
antenna impedance for enabling maximum signal power transfer, as taught by 
Edvardsson et al., would have been readily recognized in the pertinent single antenna 
communication device of modified Moore et al. 

IV. Therefore, it would have been obvious to one of ordinary skill in the art at the 

i 

time the invention was made to further modify the package of Moore et al. to include a 
LNA with LNA input matching circuitry, as taught by Edvardsson et al., in the external 
module of Moore et al., between the microelectronic die 18 and the antenna 56 of 
Moore et al., and to which external module 56 the terminals 26a,b connect package 16, 
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in order to enable maximum signal power transfer and ensure reliable performance of 
the single antenna radiofrequency device of Moore et al., as taught by Edvardsson et al. 
9. Claims 26 and 35 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Moore et al. in view of Pennisi et al. 
As to Claims 26 and 35: 

Moore et al. teaches that microelectronic die 18 is mounted to the upper side of 
package 16 using bond wires 20. Moore et al. does not teach mounting die 18 using flip 
chip techniques. 

Pennisi et al. discloses a radio frequency device 10 (col.2: 49-54) wherein 
microelectronic die 16 is mounted to the upper side of package 1 1 using bond wires 20. 
However, Pennisi et al. discloses that die 16 may also be mounted to the upper side of 
package 11 using flip chip techniques (col. 3: 20-22). 

Since both Moore et al. and Pennisi et al. are both in the art of radio frequency 
electronics packaging, then the use of flip chip techniques to bond the microelectronic 
die is mounted to the upper side of package, as taught by Pennisi et al., would have 
been readily recognized in the pertinent art of Moore et al. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use flip chip techniques instead of wire bonding to 
mount the microelectronic device to the upper side of the package in Moore et al., as 
taught by Pennisi et al. in order to reduce the electrical and physical signal path length 
between the die and the package, thereby reducing signal propagation time and 
parasitic inductance in the radio frequency device of Moore et al. 
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10. Claim 36 is rejected under 35 U.S.C. 103(a) as being unpatentable over Moore et 
al. in view of Lawrence et al. 

I. Moore et al. discloses that die 18 on package 16 includes analog circuitry for 
conditioning the receiving or emitting communications signals but does not specify the 
circuitry and, accordingly, does not teach that package 16 includes power amplifier 
impedance transformer circuitry. 

II. Lawrence et al. discloses that for maximum power transfer to occur between a 
power amplifier of the transmission signals driving the feed point 107 of an antenna 106, 
the impedances of the power amplifier and antenna 106 must be matched, and the 
impedance matching is accomplished by using impedance transformer circuitry (col.9: 
64-coUO: 17), then the inclusion, in Moore et al., of impedance transformer circuitry on 
package 16, between the signal source (i.e., the microelectronic die having a power 
amplifier among the analog conditioning circuits included therein) and the feed point of 
antenna 56, for matching the impedance of the power amplifier to the impedance of the 
antenna 56 and thereby enabling maximum signal power transfer to the antenna 56, as 
taught by Lawrence et al., would have been readily recognized in the pertinent art of 
Moore et al. for ensuring reliable performance of the radiofrequency device 10 in Fig. 5 
of Moore et al. 

III. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to include the power amplifier impedance transformer 
circuitry, taught by Lawrence et al., in the package of Moore et al., between the 
microelectronic die and the antenna in Moore et al., in order to enable maximum signal 



Application/Control Number: 1 0/623,31 9 Page 1 1 

Art Unit: 2841 

power transfer of the signals from the die to the antenna and thereby ensure reliable 
performance of the radiofrequency device of Moore et al., as taught by Lawrence et al. 
1 1 . Claims 37 and 38 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Moore et al. in view of Lawrence et al., as applied to Claim 36, above, and further 
in view of Edvardsson et al. 
As to Claim 37: 

I. Modified Moore et al. discloses a single antenna 56 on module 14 for receiving 
and emitting signals (col.6: 59-61 and 65-66), and that die 18 on package 16 includes . 
analog circuitry for conditioning the receiving or emitting communications signals (col.6: 
67-col.7: 3) but does not specify the circuitry and, accordingly, does not teach that 
package 16 includes low noise amplifier input matching circuitry. 

II. Edvardsson et al. discloses an antenna connected to an RF circuit including a 
duplexer circuit 401 and a low noise amplifier 405 for amplifying the received signals 
and matching circuitry (col. 10: 33-34) for matching the power amplifier and low noise 
amplifier impedances with the antenna impedance (col. 10: 18-39; col.4: 5-16). 

III. Since modified Moore et al. teaches an antenna for receiving and emitting RF 
signals, and Edvardsson et al. also teaches an antenna for receiving and emitting RF 
signals using an RF circuit that enables both transmission (i.e., includes a power 
amplifier) and receiving (i.e., includes a low noise amplifier) of signals through the 
antenna, and Edvardsson et al. further teaches matching circuitry available for matching 
the impedances of the power and low noise amplifier components of the RF circuitry 
with the impedance of the antenna, then the use of a low noise amplifier (LNA) for 
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amplifying the signals received from the antenna, and an input matching circuitry on the 
package, between the antenna and the LNA, for matching the LNA impedance to the 
antenna impedance for enabling maximum signal power transfer, as taught by 
Lawrence et al. and Edvardsson et al., would have been readily recognized in the 
pertinent single antenna communication device of modified Moore et al. 

IV. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to further modify the package of Moore et al. to include a 
LNA with LNA input matching circuitry, as taught by Edvardsson et al., between the 
microelectronic die and the antenna of Moore et al. in order to enable maximum signal 
power transfer and ensure reliable performance of the single antenna radiofrequency 
device of Moore et al., as taught by Lawrence et al. and Edvardsson et al. 

As to Claim 38: 

I. Modified Moore et al. discloses a single antenna 56 on module 14 for receiving 
and emitting signals (col.6: 59-61 and 65-66), and that die 18 on package 16 includes 
analog circuitry for conditioning the receiving or emitting communications signals (col.6: 
67-col.7: 3) but does not specify the circuitry and, accordingly, does not teach that 
package 16 includes duplexer circuitry to allow a wireless transmitter and a wireless 
receiver within the microelectronic device (col.6: 67-col.7: 12) to share the common 
antenna 56. 

II. Edvardsson et al. discloses an antenna connected to an RF circuit including a 
duplexer circuit 401 for separating the transmitting and receiving RF signals and 
couples the received antenna signals to other elements of the RF circuit, i.e., filter 404 
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and LNA 405 and couples the transmitting signals from the filter 404 and power 
amplifier to the antenna (col. 10: 18-32; col.4: 5-16). 

III. Since modified Moore et al. has a single antenna for transmitting and 
receiving signals, an LNA for amplifying the receiving signals and a power amplifier for 
the transmitting signals, then the use of a duplexer for separating the transmitting and 
receiving signals and coupling those signals between the antenna and the respective 
power and low noise amplifiers, as taught by Edvardsson et al., would have been 
readily recognized in the single antenna radiofrequency device of Moore et al. 

IV. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to further modify the package of Moore et al. to include 
duplexer circuitry in order to allow a wireless transmitter and a wireless receiver within 
the microelectronic device to share the common antenna in Moore et al., as taught by 
Edvardsson et al. 

12. Claims 18 and 39 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Moore et al. in view of Lawrence et al. 
As to Claims 18 and 39: 

I. Moore et al. discloses that the upper (external) module 14 contains the 
antenna 56 and one or more external components 54 (i.e., an antenna interface circuit) 
for wireless communication (col.6: 55-61 and 65-66) and further discloses at least one 
terminal 26a,b on the upper side of package 16 to connect the microelectronic device to 
the (external) module 14 and the external components 54 and antenna 56 therein but 
does not specify the external components 54 and, accordingly, does not teach that the 
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terminals 26a,b connect the microelectronic device to an external power amplifier 
impedance transformer. 

II. Lawrence et al. discloses that for maximum power transfer to occur between a 
power amplifier of the transmission signals driving the feed point 107 of an antenna 106, 
the impedances of the power amplifier and antenna 106 must be matched, and the 
impedance matching is accomplished by using impedance transformer circuitry (col.9: 
64-col.10: 17), then the inclusion, in Moore et al., of an external power amplifier and 
amplifier impedance transformer circuitry among the external components 54 of external 
module 14, between the signal source and the feed point of antenna 56, for matching 
the impedance of the power amplifier to the impedance of the antenna 56 and thereby 
enabling maximum signal power transfer to the antenna 56, as taught by Lawrence et 
aL, would have been readily recognized in the pertinent art of Moore et al. for ensuring 
reliable performance of the radiofrequency device 10 in Fig. 5 of Moore et al. 

III. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to include the external power amplifier and power amplifier 
impedance transformer circuitry, taught by Lawrence et al., in the external module 14 of 
Moore et al., between the microelectronic die 16 and the antenna 56 of Moore et al., 
and to which external module 14 the terminals 26a,b connect package 16, in order to 
enable maximum signal power transfer of the signals from the die to the antenna and 
thereby ensure reliable performance of the radiofrequency device of Moore et al., as 
taught by Lawrence et al. 
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13. Claim 40 is rejected under 35 U.S.C. 103(a) as being unpatentable over Moore et 
al. in view of Lawrence et al, as applied to Claim 39, above, and further in view of 
Edvardsson et al. 

I. Moore et aL discloses that the upper (external) module 14 contains the 
antenna 56 and one or more external components 54 (i.e., an antenna interface circuit) 
for wireless communication (col. 6: 55-61 and 65-66) and further discloses at least one 
terminal 26a, b on the upper side of package 16 to connect the microelectronic device to 
the (external) module 14 and the external components 54 and antenna 56 therein but 
does not specify the external components 54 and, accordingly, does not teach that the 
terminals 26a, b connect the microelectronic device to an external low noise amplifier 
input matching circuit. 

II. Edvardsson et al. discloses an antenna connected to an RF circuit including a 
duplexer circuit 401 and a low noise amplifier 405 for amplifying the received signals 
and matching circuitry (col. 10: 33-34) for matching the power amplifier and low noise 
amplifier impedances with the antenna impedance (col. 10: 18-39; col.4: 5-16). 

III. Since modified Moore et al. teaches an antenna for receiving and emitting RF 
signals, and Edvardsson et al. also teaches an antenna for receiving and emitting RF 
signals using an RF circuit that enables both transmission (i.e., includes a power 
amplifier) and receiving (i.e., includes a low noise amplifier) of signals through the 
antenna, and Edvardsson et al. further teaches matching circuitry available for matching 
the impedances of the power and low noise amplifier components of the RF circuitry 
with the impedance of the antenna, then the use of a low noise amplifier (LNA) in the 
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external antenna module of Moore et al. for amplifying the signals received from the 
antenna, and an input matching circuitry, also in the external antenna module of Moore 
et al., between the antenna and the LNA, for matching the LNA impedance to the 
antenna impedance for enabling maximum signal power transfer, as taught by 
Lawrence et al. and Edvardsson et al., would have been readily recognized in the 
pertinent single antenna communication device of modified Moore et al. 

V. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to further modify the package of Moore et al. to include a 
LNA with LNA input matching circuitry, as taught by Edvardsson et al., in the external 
module of Moore et al., between the microelectronic die 18 and the antenna 56 of 
Moore et al., and to which external module 56 the terminals 26a, b connect package 16, 
in order to enable maximum signal power transfer and ensure reliable performance of 
the single antenna radiofrequency device of Moore et al., as taught by Lawrence et al. 
and Edvardsson et al. 

14. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Moore et 
al. in view of Edvardsson et al. 

I. Moore et al. discloses that the upper (external) module 14 contains the 
antenna 56 and one or more external components 54 (i.e., an antenna interface circuit) 
for wireless communication (col. 6: 55-61 and 65-66) and further discloses at least one 
terminal 26a, b on the upper side of package 16 to connect the microelectronic device to 
the (external) module 14 and the external components 54 and antenna 56 therein but 
does not specify the external components 54 and, accordingly, does not teach that the 
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terminals 26a, b connect the microelectronic device to an external power amplifier 
impedance transformer, but does not specify the circuitry and, accordingly, does not 
teach that the antenna interface circuit 54 includes duplexer circuitry to allow a wireless 
transmitter and a wireless receiver within the microelectronic device (col. 6: 67-col.7: 12) 
to share the common antenna 56. 

II. Edvardsson et al. discloses an antenna connected to an RF circuit including a 

duplexer circuit 401 for separating the transmitting and receiving RF signals and 
couples the received antenna signals to other elements of the RF circuit, i.e., filter 404 
and LNA 405 and couples the transmitting signals from the filter 404 and power 
amplifier to the antenna (col. 10: 18-32; col.4: 5-16). 

III. Since modified Moore et al. has a single antenna for transmitting and 
receiving signals, an LNA for amplifying the receiving signals and a power amplifier for 
the transmitting signals, then the use of a duplexer for separating the transmitting and 
receiving signals and coupling those signals between the antenna and the respective 
power and low noise amplifiers, as taught by Edvardsson et al., would have been 
readily recognized in the single antenna radiofrequency device of Moore et al. 

IV. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to further modify the antenna interface circuit of Moore et 
al. to include duplexer circuitry in order to allow a wireless transmitter and a wireless 
receiver within the microelectronic device to share the common antenna in Moore et al., 
as taught by Edvardsson et al. 
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15. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Moore et 
aL in view of Edvardsson et al. and Lawrence et al. 

la. Moore et al. discloses that the upper (external) module 14 contains the 
antenna 56 and one or more external components 54 (i.e., an antenna interface circuit) 
for wireless communication (col. 6: 55-61 and 65-66) and further discloses at least one 
- terminal 26a, b on the upper side of package 16 to connect the microelectronic device to 
the (external) module 14 and the external components 54 and antenna 56 therein but 
does not specify the external components 54 and, accordingly, does not teach that the 
terminals 26a, b connect the microelectronic device to an external power amplifier 
impedance transformer, but does not specify the circuitry and, accordingly, does not 
teach that the antenna interface circuit 54 includes power amplifier impedance 
transformer circuitry, low noise amplifier (LNA) input matching circuitry, and duplexer 
circuitry to allow a wireless transmitter and a wireless receiver within the microelectronic 
device (col.6: 67-col.7: 12) to share the common antenna 56. 

lb. Edvardsson et al. discloses (col.4: 5-16) that an antenna interface circuit for a 
transceiver antenna includes a power amplifier and Lawrence et al. discloses (col. 9: 64- 
col.10: 1 7) that for maximum power transfer to occur between a power amplifier of the 
transmission signals driving the feed point 107 of an antenna 106, the impedances of 
the power amplifier and antenna 106 must be matched, and the impedance matching is 
accomplished by using impedance transformer circuitry, then the inclusion, in Moore et 
al., of an external power amplifier and amplifier impedance transformer circuitry among 
the external components 54 (antenna interface circuit) of external module 14, between 
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the signal source and the feed point of antenna 56, for matching the impedance of the 
power amplifier to the impedance of the antenna 56 and thereby enabling maximum 
signal power transfer to the antenna 56, as taught by Lawrence et al. and Edvardsson 
et al., would have been readily recognized in the pertinent art of Moore et al. for 
ensuring reliable performance of the radiofrequency device 10 in Fig. 5 of Moore et al. 

Ic. Therefore, it would have been obvious to one of ordinary skill in the art at the - 

time the invention was made to include the external power amplifier and power amplifier 
impedance transformer circuitry, taught by Edvardsson et al. and Lawrence et al., in the 
antenna interface circuit in external module 14 of Moore et al., between the 
microelectronic die 16 and the antenna 56 of Moore et al., and to which external module 
14 the terminals 26a,b connect package 16, in order to enable maximum signal power 
transfer of the signals from the die to the antenna and thereby ensure reliable 
performance of the radiofrequency device of Moore et al., as taught by Lawrence et al. 

I la. Edvardsson et al. discloses an antenna connected to an RF circuit including 
a duplexer circuit 401 and a low noise amplifier 405 for amplifying the received signals 
and matching circuitry (col. 10: 33-34) for matching the power amplifier and low noise 
amplifier impedances with the antenna impedance (col. 10: 18-39; col.4: 5-16). 

lib. Since modified Moore et al. teaches an antenna for receiving and emitting 
RF signals, and Edvardsson et al. also teaches an antenna for receiving and emitting 
RF signals using an RF circuit that enables both transmission (i.e., includes a power 
amplifier) and receiving (i.e., includes a low noise amplifier) of signals through the 
antenna, and Edvardsson et al. further teaches matching circuitry available for matching 
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the impedances of the power and low noise amplifier components of the RF circuitry 
with the impedance of the antenna, then the use of a low noise amplifier (LNA) for 
amplifying the signals received from the antenna, and an input matching circuitry on the 
package, between the antenna and the LNA, for matching the LNA impedance to the 
antenna impedance for enabling maximum signal power transfer, as taught by 

Lawrence et al. and Edvardsson et al., would have been readily recognized in the 

pertinent single antenna communication device of modified Moore et al. 

lie. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to further modify the antenna interface circuit of Moore et 
al. to include a LNA with LNA input matching circuitry, as taught by Edvardsson et al., 
between the microelectronic die and the antenna of Moore et al. in order to enable 
maximum signal power transfer and ensure reliable performance of the single antenna 
radiofrequency device of Moore et al., as taught by Lawrence et al. and Edvardsson et 
al. 

Ilia. Modified Moore et al. discloses a single antenna 56 on module 14 for 
receiving and emitting signals (col.6: 59-61 and 65-66), and that die 18 on package 16 
includes analog circuitry for conditioning the receiving or emitting communications 
signals (col.6: 67-col.7: 3) but does not specify the circuitry and, accordingly, does not 

♦ 

teach that package 16 includes duplexer circuitry to allow a wireless transmitter and a 
wireless receiver within the microelectronic device (col.6: 67-col.7: 12) to share the 
common antenna 56. 
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lllb. Edvardsson et al. discloses an antenna connected to an RF circuit including 
a duplexer circuit 401 for separating the transmitting and receiving RF signals and 
couples the received antenna signals to other elements of the RF circuit, i.e., filter 404 
and LNA 405 and couples the transmitting signals from the filter 404 and power 
amplifier to the antenna (col.10: 18-32; col.4: 5-16). 

* 

. Illc. Since modified Moore etal.has a single antenna for transmitting and 

receiving signals, an LNA for amplifying the receiving signals and a power amplifier for 
the transmitting signals, then the use of a duplexer for separating the transmitting and 
receiving signals and coupling those signals between the antenna and the respective 
power and low noise amplifiers, as taught by Edvardsson et al., would have been 
readily recognized in the single antenna radiofrequency device of Moore et al. 

Hid. Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to further modify the package of Moore et al. to include 
duplexer circuitry in order to allow a wireless transmitter and a wireless receiver within 
the microelectronic device to share the common antenna in Moore et al., as taught by 
Edvardsson et al. 

16. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Moore et 
al. in view of Miyazaki et al. 

I. Moore et al. does not disclose that the components of the antenna interface 
circuit 54 in upper (antenna) module 14 (col.6: 55-57) also include a circuit substrate 
upon which the components are mounted, said mounting substrate including multiple 
metallization layers. 
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II. Miyazaki et al. discloses, in Figs. 1 and 2, a radiofrequency device comprising 
a lower module substrate 1, on which is mounted, a microelectronic component 19 
having antenna interface circuitry thereon, the substrate 1 having multiple metallization 
layers to accommodate the required signal, power and ground circuitry for the operation 
of the microelectronic component 19 and the interconnection to external antenna 129 
(col.3: 45-56; col.7: 8-30). 

III. Since both Moore et al. and Miyazaki et al. teach a module with antenna 
interface components, and since Miyazaki et al. solves the problem of providing the 
signal, power and ground circuitry for the operation of the antenna interface circuit 
microelectronic components in a compact package by using multiple metallization layers 
in the package substrate, then use of such a multilayer circuit substrate would have 
been readily recognized in the pertinent art of Moore et al. for mounting and operating 
the antenna interface components in the upper (antenna) module. 

IV. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the upper (antenna) module of Moore et al. to 
include in the antenna interface circuit of Moore et al., a circuit substrate having multiple 
metallization layers for mounting the components comprising the antenna interface 
circuit and providing for the components the necessary signal, power and ground 
circuitry in a compact substrate for the operation of the antenna interface components of 
Moore et al., as taught in Miyazaki et al. 
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Allowable Subject Matter 



1 7. Claims 11-16, 29-32 and 41 -43 have been allowed. 

1 8. Claims 3, 6, 8, 1 0, 23, 25 and 28 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 



1 9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John B. Vigushin whose telephone number is 571-272- 
1936. The examiner can normally be reached on 8:30AM-5:00PM Mo-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kamand Cuneo can be reached on 571-272-1957. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC\ at 866-217-9197 (toll-free). A/ /?//•* / 



Conclusion 




/ohn B. Vigushin 
Primary Examiner 
Art Unit 2841 
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